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As ear of winding form high and occurrence of burst 
iscontroled in yarn-spinning * stretching process, 
manufacturing method which produces poly trimethylene 
terephthalate fiber of the quality which is not mottling even in 
dyeing behavior and and intensity or other performance 
issuperior in efficient is offered. 

[Means to Solve the Problems] 

inherent viscosity melt spinning doing 0.4 - 1 .5 poly 
trimethylene terephthalate polyester from spinneret, the said 
extruded yarn passing air blowing domain and after cooling 
and solidification with velocity of 500 -4000 m/min take up* 
under winding tension 0.044-0.071 cN/d tex, retracting next 
with winding intersecting angle 4.5-6. 0 degrees 
yarn-spinning step D which obtains unstretched fiber and, hot 
drawing after doing unstretched fiber which it acquires, 
winding tension 0.071-0.1 32 cN/d tex retracting 
manufacturing method© of polyester fiber which consists of 
stretching process whichobtains drawn fiber 



[Claim(s)] 
[Claim 1] 

inherent viscosity which is formed substantially from 
trimethylene terephthalate unit melt extrusion doing0.4 -1.5 
poly trimethylene terephthalate polyester from spinneret, said 
extruded yarn passing air blowing domain andthrough roller 
after cooling and solidification , with velocity of 500 - 4000 
m/min take up* under winding tension 0.044-0.071 cN/d 
tex, retracting next with winding intersecting angle 4.5-6. 0 
degrees yam-spinning step Q which obtains unstretched fiber 
and, hot drawing after doing, winding tension 0.071-0.1 32 
cN/d tex retracting said unstretched fiber with one step ,or 
multistage manufacturing methodo of polyester fiber which 
consists of stretching process whichobtains drawn fiber 

[Claim 2] 

poly trimethylene terephthalate polyester with spinning 
temperature 250-285 deg C spinneret compared to extrusion* 
said extruded yarn the atmospheric temperature 
temperature-holding domain of 80 - 220 deg C* length 5-80 
cm after passing manufacturing methodo of polyester fiber 
which is stated in Claim 1 which passes air blowing domain 

[Claim 3] 

manufacturing methodo of polyester fiber which is stated in 
Claim 1 or 2 where air volume of air blowing domain is 0.5 - 
2.5 m 3 per minute 

[Claim 4] 

With drawing temperature 50-90 deg C drawing in 0.6 - 0.95 
times of maximum draw ratio of unstretched fiber,after heat 



Page 3 Paterra Instant MT Machine Translation 



\ 



JP2001279528A 



2001-10-10 



100-170deg CTf»-b->hLfc»lzeiiftBI«ffl 
1-3 (Dl^ttlfr 1 JSI=KKa>#'JxXT;i,«ft 

Specification 
[0001] 



[0002] 

[ft*0)ftffi] 
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[0003] 

ic «gitt*(v7h&a$^). isti/s:9M±isitt 

14, JBfttttl^fc*' J7SK)lftia>«tt«ttfK 
[0004] 



set doing next with temperature 100-170 deg C, 
manufacturing method 0 of polyester fiber which it states in 
any one claim of Claim 1-3 which it retracts 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards manufacturing method of polyester 
fiber where dye splotch whichconsists of poly trimethylene 
terephthalate is small. 

Furthermore as for details, ear of winding form at time of 
winding in yarn-spinning * stretching process high and 
controling occurrence of the burst, it regards manufacturing 
method which can produce poly trimethylene terephthalate 
fiber which issuperior even in dyeing behavior and intensity 
or other performance in efficient. 

[0002] 

[Prior Art] 

From fact that it has property which resembles to 
polyethylene terephthalate suchas property,, and light 
resistance, heat set property, dimensional stability, low 
moisture absorption which resemble to polyamide that as for 
the poly trimethylene terephthalate, modulus displays soft 
texture low, at same time is superiorin elastic recovery and 
dyeing behavior, utilizing these features, utilization to BCF 
carpet, brush or other many field is proposed, (Japan 
Unexamined Patent Publication Hei 9-3724 disclosure, 
Japan Unexamined Patent Publication Hei 8-173244 
disclosure, Japan Unexamined Patent Publication Hei 
5-262862 disclosure ). 

[0003] 

When namely, poly trimethylene terephthalate fiber is used, 
when property of polyamide fiber that is improved,light 
resistance, heat set property or other performance is low, 
possibility which simultaneously, low elastic modulus (soft 
texture ), offers polyamide similar fiber such as elastic 
recovery, divination dyeingcharacteristic which is superior 
possible to become, is replaced with existing polyamide fiber 
because of that densely is high. 

[0004] 

manufacturing method of poly trimethylene terephthalate 
fiber which is proposed so far continuing afterretracting 
unstretched fiber which melt spinning is done, once or 
withoutretracting with 300 - 4000 m/min, with temperature of 
glass transition temperature or greater of the unstretched fiber 
is method which hot drawing is done in one step or 
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[0005] 



[0006] 
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[0007] 
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multistage. 

In for example Japan Unexamined Patent Publication Showa 
5 2- 5320 disclosure , pulling unstretched fiber which is taken 
method of drawingwith 70 - 99.9% magnification of 
maximum draw ratio in said temperature with temperature of 
20 -80 deg C. In Japan Unexamined Patent Publication Showa 
5 2- 8123 disclosure , after birefringence ratio:de n retracts 
unstretched fiber of 0.0025 or greater once or continuing 
without retracting once, drawing, contactingheating solid of 
140- 180 deg C next, thermal processing method ofdoing. 
Method birefringence ratioide n which melt spinning is done 
to Japan Unexamined Patent Publication Showa 58-1042 16 
disclosure ,with velocity 2000 m/min or higher drawing 
unstretched fiber of 0.035 or greater making use of the heated 
roller of temperature 35-80 deg C. yarn which melt spinning 
is done solidification doing temperature-holding domain 
afterpassing, you obtain unstretched fiber in Japan 
Unexamined Patent Publication Hei 1 1- 172526 disclosure , 
continuing withoutretracting this once, after administering 
drawing thermal processing, method etcwhich it retracts is 
disclosed. 

[0005] * 

But, according to research of this inventor, because with 
theespecially yarn-spinning and method which does drawing 
separately, as for poly trimethylene terephthalate fiber which 
is acquired contraction force is strong, when it retracts in for 
example cheese, curling habit is easy to become ear high 
shape, In addition when lengthy it retracts, there is a problem 
in step stability that burst is easy to happen, understood 
densely. 

Furthermore, it compares and retracts assuming, that it was 
possibledensely, when for sake of it originates in deficiency 
of that winding form it is presumed, dyes there was also a 
problem that periodic dye splotch is easy to occur. 

[0006] 

[Problems to be Solved by the Invention] 

As for this invention, above-mentioned Prior Art being 
something which canbe made background, objective is 
acquired, dyes, satisfactory winding form stabilizing, and dye 
splotch is difficult to occur, furthermore itmeans that also 
intensity offers manufacturing method of satisfactory poly 
trimethylene terephthalate fiber. 

[0007] 

[Means to Solve the Problems] 

According to research of these inventors, can achieve 
theabove-mentioned objective, was discovered densely by 
"inherent viscosity which is formed substantially from 
trimethylene terephthalate unit melt extrusion doing0.4 - 1 .5 



Page 5 Paterra Instant MT Machine Translation 



JP2001279528A 

a@<b*-frfc^lCD-5-^ ^LT 500~4000m/ 

# a? s e i? ?i us y , « i\ X- # si y » a 

0.044-0.07 lcN/dtex ©T.#I&yJiS 4.5-6.0 
ISVIA 0.07 1-0. 132cN/dtex#S5lorS#* 

[0008] 

[&n©$ft©Ktt] 

SIT. **W©SK©»»lcoivclMBIlCtt 
£**<tLT 10 ^UVoJilT. »*L<I* 5 

jaTfl5**-e*«*rt»**-r*a»KyxxT 
*-fV7*;HSf-h7?^*x*x^A«$|© 

©*£i=i*.#yxxf-;us»***fcLT io 
aa%iaT»»*L<i* 5 M%iaT©»*-c 

[0009] 

«L«» SfeflU JtKffl. 

RlblftikflL ftftftlRJDlflU #tt*Si»i|X3ij> fg 

M£tt©#yxxx;U=iSttlLTS£LTt»* 
[0010] 



2001-10-10 

poly trimethylene terephthalate polyester from spinneret, said 
extruded yarn passing air blowing domain andthrough roller 
after cooling and solidification , with velocity of 500 - 4000 
m/min take up* under winding tension 0.044-0.071 cN/d 
tex, retracting next with winding intersecting angle 4.5-6. 0 
degrees yam-spinning step Q which obtains unstretched fiber 
and, hot drawing after doing, winding tension 0.071-0.1 32 
cN/d tex retracting said unstretched fiber with one step ,or 
multistage manufacturing methodo of polyester fiber which 
consists of stretching process whichobtains drawn fiber ". 

[0008] 

[Embodiment of the Invention] 

You explain in detail below, concerning form of execution of 
the this invention. 

polyester which is used with this invention is poly 
trimethylene terephthalate polyester where the repeat unit is 
formed substantially from trimethylene terephthalate unit. 

You say here, "Substantial" with, with poly trimethylene 
terephthalate homopolyester and inside range which doesnot 
impair effect of this invention, usually it is good with 
copolyester which possesses copolymer component at ratio of 
10 mole % or less* preferably 5 mole % or less with total 
acid component as the standard, you display densely. 

for example isophthalic acid* succinic acid* adipic acid* 
2,6-naphthalenedicarboxylic acid* 5-sodium sulfo isophthalic 
acid* 5-sulfo isophthalic acid terra butyl phosphonium salt or 
other acid component and 1 and 4 -butanediol* 
1,6-hexanediol* cyclohexane dimethanol or other glycol 
component* the;ep -caprolactone* 4- hydroxybenzoic acid 
or other hydroxycarboxylic acid component can be listed as 
component which it can copolymerize. 

Furthermore, in case of polyoxyethylene glycol and 
polytetramethylene glycol or other long chain glycol 
component, it is possibleto be copolymerized at ratio of 10 
weight % or less* preferably 5 weight % or less with 
polyester weight as standard. 

[0009] 

In addition, adding according to need* various additive* for 
example matting agent* heat stabilizer* foam inhibitor* 
bluing agent* flame retardant* antioxidant* ultraviolet 
absorber* infrared absorber* crystal nucleating agent* 
fluorescent whitener etc, when polymerizing the polyester, or 
it is possible to copolymerize mix and, adding to polyester 
after polymerizing, it is possible to mix. 

[0010] 
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As for inherent viscosity [IV ] of this kind of polyester, range 
of 0.4 - 1 .5 preferably 0.8-1 .2,step stability of yarn-spinning 
is necessary from point of mechanical property of the drawn 
fiber which is acquired. 

When inherent viscosity is under 0.4, because intensity 
decreases because the molecular weight is too low it is not 
desirable. 

Furthermore, even when inherent viscosity being 0.4 or more, 
when it is under0.8, stability of unstretched fiber which is 
retracted with low spinning rate ofl 500 m/min or less because 
of insufficient, crystallization advancing due to change over 
time ,you draw in stability, not only becoming impossible 
densely, becauseit is likely to cause mottling even in quality 
of drawn fiber whichis acquired, 0.8 or more are desirable. 

On one hand, when inherent viscosity exceeds 1 .5, because 
melt viscosity becomes toohigh, because melt fracture and 
yarn-spinning deficiency occur at time of yarn-spinning,it is 
not desirable. 

[0011] 

Regarding to this invention, melt extrusion to do 
above-mentioned poly trimethylene terephthalate polyester 
from spinneret, said extruded yam passing air blowing 
domain, through roller after cooling and solidification , with 
velocity of 500 - 4000 m/min take up 0 

[0012] 

melt extrusion to do, as for temperature (spinning 
temperature ), when it is too high, colorationand tenacity 
degradation to be easy to happen with thermal decomposition 
of polymer, wtienon one hand it is too low, fiber of sufficient 
tenacity is obtained, becausedensely it becomes difficult, 
range of 250 - 285 deg C being suitable.range of especially 
260 - 280 deg C is desirable. 

[0013] 

As for yarn which melt spinning is done, passing air blowing 
domain, cooling and solidification before doing, passing 
temperature-holding domain, controls sudden cooling densely 
isdesirable. 

With sudden cooling of polymer formation of noncrystalline 
part whichorientation is done is controled in micro-crystal and 
altitude by passingthis temperature-holding domain, 
amorphous structure which is easy to be drawn with 
stretching process whichit mentions later is made, is possible 
densely, fiber whichpossesses satisfactory property 
stabilizing, can acquire. 

Especially because poly trimethylene terephthalate polyester 
which this invention makes object, when it compares to for 
example polyethylene terephthalate or other polyester, has 
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had much fast crystallization rate, factthat this kind of gradual 
cooling is done when controling formation of the 
noncrystalline part which orientation is done is quite effective 
method in microscopic crystal and polarity. 

As for atmospheric temperature range of 80 - 220 deg C being 
suitable, range of 100- 220 deg C. especially 150 - 200 deg 
C is suitable even among them. 

In addition, length of this temperature-holding domain range 
of 5 - 80 cm. especially 10 - 40 cm is suitable. 

[0014] 

In addition, as for air volume in air blowing domain, when it 
is too little, itcools in fully densely becoming difficult and 
there to be a tendency where variation, thread clump of fiber 
property becomes extreme, when it is many on onehand, 
shaking of yarn becoming extreme with wind, as the thread 
clump becomes extreme, because also spinning property 
decreases, to make rangeof 0.5-2.5 m 3 per minute, being 
suitable Especially 1.0 - 2.0 Range of m 3 per minute is 
desirable. 

[0015] 

yarn which cooling and solidification is done, through roller, 
has take up necessity with velocity of velocity, preferably 
1500-3500 m/min of 500 - 4000 m/min. 

When take-up speed is under 500 m/min here, in aspect of 
spinning stability itis satisfactory, but because productivity 
decreases largely, it is notdesirable. 

On one hand when it exceeds 4000 m/min, noncrystalline part 
orientation and the partial crystallization of unstretched fiber 
which is acquired to advance too much, with the stretching 
process which it mentions later you draw with sufficient draw 
ratio, to becomedensely difficult, drawn fiber which possesses 
sufficient intensity under productivity which is stabilized is 
obtained, because densely it becomes difficulty is not 
desirable. 

Furthermore, take up case quantity of roller especially is 
notlimited, with alone and is good with plural of 2 or more, 
butusually through roll set of pair, pulling it is taken. 

In this case, uncommonness it is possible to train roller of the 
first and rotational speed (perimeter speed ) of second roller, 
inside range which does notimpair spinning stability, but it 
makes usually same velocity. 

[0016] 

Next pulling yarn which is taken by wind up equipment 
winding tension as rangeof 0.044 - 0.071 cN/d tex, and range 
of preferably 0.049-0.062 cN/d tex is retracted, but inthis 
case, it designates it retracts at same time with winding 
intersecting angle as range of 4.5 - 6.0 degrees, preferably 
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5.0-5. 8 degrees once as unstretched fiber. 

When winding tension is under 0.044 cN/d tex, because yam 
it becomes easyto be coiled round to take up roller, it is not 
desirable. 

When it exceeds 0.071 cN/d tex conversely, to originate in 
elastic recovery performance where poly trimethylene 
terephthalate polyester is high, winding tightness occurring, 
because curling habit becomes deformed, because as for 
drawn fiber which then is acquired the mottling becomes easy 
to occur in intensity and dyeing behavior etc it is notdesirable. 

Furthermore, as for method which controls winding tension it 
is a option it can achieve easily by making low, but velocity 
of for example winder incomparison with velocity of roller of 
final of take up roll set. 

[0017] 

In addition, when winding intersecting angle intersecting 
angle is under 4.5 degrees, yarn slippage becomingeasy, to do 
it retracts in stability, it is not possible densely andeither, 
when it exceeds 6.0 degrees conversely, curling habit 
becomesdeformed with contraction force where yarn is large, 
variation occurringin portion which touches with winding 
aspect and touch roller, the contact area of touch roller is little 
or, As a result centralization of contact pressure happening, 
because burst it becomes easy to do, it is not desirable. 

[0018] 

Furthermore, it is possible to grant entanglement according to 
need yarn through the interlace or other 
entanglement-providing apparatus regarding above-mentioned 
yarn-spinning step. 

At that occasion, entanglement-providing apparatus is good 
with front and back whichever of take up roller, in addition, 
through roll set of plural, in case of the take up is good even 
at position of intermediate. 

Furthermore, entanglement process it is possible to do at 
position of according to need 2 sites or more. 

[0019] 

Regarding to this invention, with one step or multistage hot 
drawing afterdoing, it retracts unstretched fiber which is once 
retracted with theabove-mentioned yarn-spinning step, with 
winding tension 0.071-0.1 32 cN/d tex* preferably 
0.080-0.120 cN/dtex. 

[0020] 

drawing temperature, when it is too low, does uniform 
drawing, to become dense lydifficult, to become easy to cause 
mottling in fibrous talent, when onone hand, it is too high, 
because melt adhesion becomes easy to occur,range of 50 - 90 
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14*<*+#*fty, 

E*»*A<*±L^r<ft*a>-(?. lft*K#* 
0>ttE#3Sl::fcit*flfc*E#fS* 
(DRMAX)(D 0.6-0.95 fS, ftlC 0.7-0.9 fSCD® 



[0021] 

Efli*tifc*ftl*. »**tfS¥£fflfflT*fc 
10<M70deg C, #£L<IS 120-150deg 

$Hryh;£Jtrt< lOOdeg C *»©»^lzl4-b^h 

&y, 170deg C ^IS^^li^lClit-^- 
lc^4<lB»Lr**«l*Hf>Br*4^*-r*<fe5 
left*. 

ttt-5t-*a*4b»<Dt-*-sttffl-r*c 
t*<-e^* 0 

[0022] 

-©««**<■*-*«£)* 3^io%t-r*c<!:ic 

<ty,#Wy»* 0.071~0.132cN/dtex, #£L< 
li 0.080-0. 120cN/dtex T?#8t*&5tffc* 0 

CCTr, £flfcy»*j&< 0.071cN/dtex 5fc;S<7)ii£ 

i=i*«*ic»**zfc3&«H«i=fty. ati= 

0.132cN/dtex £ffiil*i§£l::li* : 7- 
fc#»*©IB-eH#*<fiCoTf»6*i*B#* 

[0023] 

ia±lcKWLfc**Wfl!)«a*aEl3j:yf»6ti 
*#■ jxxxJUBfil*. «*l<*»fflJfclzj3it 
*-tettftttlfefc* KM5%IC#S*H»L 
fc*£. 3£®l*3.0~5.0g/de, 10%#g!$©3¥te 

85-100%, gft/s^oe-^fiii* 

0.265-0.883cN/dtex, ^TK^I^^I* 5-17%0© 
■0ttttO)tttt««1l&4i*. 



[0024] 

*^0^#©^bft*ff$fflft^&tizj:tiii , me 

*fflA<0.353g«texJ2Lt. #*J&<35%J2lTi:ft* 
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deg C being suitable, range of especially 60 - 80 deg C is 
desirable. 

In addition, at that case as for draw ratio, when it is too low, 
the fiber characteristic to become insufficient, when on one 
hand it is too high, because feather and broken thread become 
easy to occur at time of drawing,such as it is suitable to draw 
in range of 0.6 - 0.95 times, especially0.7 - 0.9 times of 
maximum draw ratio (DRMAX ) in said drawing temperature 
of said unstretched fiber. 

[0021] 

yarn which is drawn, in order to control boiling water shrink 
ratio, administers heat set with temperature 100-170 deg C, 
preferably 120-150 deg C. 

When heat set temperature is under 100 deg C, setting effect 
being the insufficient, there is a tendency where boiling water 
shrink ratio becomes high, when on one handit exceeds 170 
deg C, yarn melt adhesion doing in heater, itreaches point 
where single fiber break and broken thread occur frequently. 

Furthermore, as for especially restriction it is not can use 
heater of prior public knowledge such as plate heater, heater 
roller, noncontact heater to heater which is used for heat set. 

[0022] 

yarn which heat set is done has necessity to retract with 
winding tension 0.07 1-0. 1 32 cN/d tex, preferably 
0.080-0.1 20 cN/d tex by 3 - 10% doing for example overfeed 
(Ratio which makes velocity of takeup roller slow vis-a-vis 
velocity of final drawing roller ). 

When here, winding tension is under 0.071 cN/d tex, it 
retracts in stability, to become densely difficult, when it 
exceeds 0.132 cN/d tex conversely,drawing happening 
between final roller and winder, because property of drawn 
fiber which is acquired disperses it is not desirable. 

[0023] 

As for polyester fiber which is acquired by manufacturing 
method of this invention which isexplained above, when 
elongation was adjusted 10 - 45% where it is a general 
elongation in for example clothing application, as for intensity 
as for elastic recovery ratio at time of3.0 - 5.0 g/de, 10% 
elongation 85 - 100%, as for peak value of thermal stress as 
for 0.265- 0.883 cN/d tex, boiling water shrink ratio fiber of 
performance of 5 - 17% ranges is acquired. 

[0024] 

According to further detailed examination of this inventor, 
selectingaforementioned drawing heat set condition 
appropriately, if peak value of the thermal stress 0.353 g/d tex 
or more, elongation that tries becomes 35% or less, asfor 
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mtt<L?gX 0.706cN/dtex £m?iZ>&5\Z? 
*<4y*#*fc»B«»*fc«<LT*»&*l 



*fc,SSfif5^<7)e-^;gJtl± 15(M80deg C 0 

y* +#^oa«izttiiM-r*c:t3W-e*, 

150deg C *ffiVim?g$>tz#)s ttfflfclCT'f 

n>£ %xz®. tttt®tt«ifltfi*fl:fi<&cy 

[0025] 

ilJ&l* ll~220dtex* Rlz 33~110dtex 0)®fflA< 
l^<0.11~5.6dtex* l.l~3.3dtexO)1EB4<& 

BfKOBB^ttttA. = S* *<7>teO£ 
£ff2*H¥*L SLW fi.+*B,#fi.K*y 
*->BSf «9Bl*ft<. 
oTt^ffiBtTCfcoTtcfcl*. 



[0026] 

[HJ60IIJ 

JUT* SMfi«*ftlf T**W**&lzlH*Wlc 
[0027] 

0)B*ttft 

££ 35deg C 0^UV^PQ7xy-;U^?gJI<!: 

[0028] 

(2)3§a;S!l3£ 

S 1/ ( (I) li 1 TENSION ANALYZER 

MODELTTA-801 3f*^(Dlg^lZlig$? 



elastic recovery performance improving, elastic recovery ratio 
at time of 10% elongation becomessatisfactory and woven or 
knit article which is superior in stretch is acquired, Making 
peak value of thermal stress high, too much if it tries to 
exceedO.706 cN/d tex, as for elastic recovery ratio because 
contraction of those whichimprove becomes too large making 
woven compilation density low, the cloth which is acquired to 
be hard or is easy, it makes boiling water shrink ratio under 
7%, peak value of thermal stress fully being high, because 
shrinkage < becomes too small, cloth which is acquired is 
easy to become the paper-like, it was discovered densely. 

In addition, being suitable to make range of 150 - 180 deg C, 
ithides, peak temperature of thermal stress tl, shrink 
treatment it does in fully andappropriateness, by heat set 
doing cloth which is acquiredwith this temperature range, it is 
possible, iron it applies occasionwhich densely, in order under 
150 deg C to be too low, when using, fine structure change of 
fiber is easy to happen, it was discovereddensely. 

[0025] 

As for polyester fiber which depends on this invention, 
multifilament yarn is desirableregarding clothing application. 

At that occasion, as for total fineness it is not necessary 
especially tolimit, but usually range of 1 1 - 220 dtex* 
especially 33 - 1 10 dtex being suitable, it is not necessary also 
for single fiber fineness especially tolimit, but range of 0. 1 1 - 
5.6 dtex* especially 1.1 - 3.3 dtex issuitable. 

In addition, as for cross section shape of fiber there is not 
restrictionsuch as circle, and triangle* other polygonal 
shape* flat* L type* W type* cross shape* square* 
dogbone shape furthermore with center-filled fiber andis good 
with hollow fiber . 

[0026] 

[Working Example(s)] 

Below, listing execution example, furthermore you explain 
this invention concretely. 

Furthermore, it measured each property value in in Working 
Example with thebelow-mentioned method. 

[0027] 

(1) inherent viscosity 

Following to conventional method with ortho-chlorophenol of 
temperature 35 deg C as solvent, itsought. 

[0028] 

(2) tension measurement 

Making use of Toray Industries Inc. (DB 69-053-5422 ) 
supplied TENSION ANALYZER model TTA-801, in case of 
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[0029] 

■9">^;U^ 200mm, 200mm/^T'®Bi 
[0030] 

(4)j3&7kJ|xfiS$(BWS) 

ia¥4£ 10 lUglvrftofc 200mm ©ftvgi::. 
0.0265cN/dtex(0.03g/de)(D filt£& b T If 8 

Jft lOMegC0j*8t*4»(C3O#»Lfcfc,+# 

L,tai«r*. 

a*JDl»*(BWS)*TEiC3^&»UlLfc. 



BWS(%)=100x(Lo-L,)/Lo 
[0031] 

(5)10K#JtB*<D3»ttliltt* 

tmWtt. ^^IHEJt 250mm Tf 31 »KK 
*l=»f*lt» 3l«ift& 50mm/#TM*** 10% 

$ll^X\ 3iatHt50imii/»©jSJS-C5ca)Kf* 

T?0**?$a»»eii(L'iiim)Srtt*iy. ju 

SHil"^^^/^^ /25] x 100 
[0032] 

«ttl>S?-Ty>^tt«© KE-2 £JHltfc. 



UD il S 0.0442cN/dtex(0.05g/d) . # S it £ 
lOOdegC/ft-cajELfc. 

roe-* tetu *-0>#a);gig£&i£2)a>if- 



[0033] 



yarn-spinning between the final take up roller and takeup 
roller, in case of drawing it measured between the final 
drawing roller and takeup roller. 

[0029] 

(3) break tenacity 

Shimadzu Corporation (DB 69-055-8747 ) make making use 
of autograph tensile tester, break strength and elongation were 
measured with sample length 200 mm, strain rate 200 
mm/min concerning sample 3 points, average wassought. 

[0030] 

(4) boiling water shrink ratio (BWS ) 

10 times winding sample, it, when hanging load of 0.0265 
cN/d tex (0.03 g/de ), to measure length Lo, whether 200 mm 
making after after that, with state of no load 30 min after 
soaking, fully dryingin boiling water of temperature 100 deg 
C, when applying load which is similar todescription above, it 
measures length L,. 

boiling water shrink ratio (BWS ) was calculated from 
below-mentioned formula. 

BWS(%)=100X(Lo-L,)/L 0 

[0031] 

(5) elastic recovery ratio at time of 10% elongation 

With chuck spacing 250 mm you install sample fiber, in 
tensile tester, with strain rate 50 mm/min the elongation after 
doing, 1 minute you leave to elongation 10%. 

Next, you reset to original sample length with velocity of 
same 50 mm/min, astension following transfer distance 
(L&apos; mm ) of chuck with state where thistime stress 
catches to formula of reading and below, yousought. 

elastic recovery ratio (%) = {L&apos;/25 } X 100 

[0032] 

(6) thermal stress 

KE-2 of Kanebo Ltd. (DB 69-053-5489 ) engineering 
supplied was used. 

First overweight 0.0442 cN/d tex (0.05 g/d ), it measured with 
rate of temperature increase 100 deg Cper minute. 

data which it acquires, in horizontal axis thermal stress plot 
was donein temperature, vertical axis, value of maximum 
point of thermal stress was designated as the peak value of 
thermal stress, temperature of that time was designated as 
peak temperature of thermal stress. 

[0033] 
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[HJ60S 1.025 CD^'JhU>^U> 

Tb?$l^-h£&lCcfcy&$LT7K#£ 50ppm 
IlLfc^. 265deg C Eg 0.3mm 0) 

RttUTLS 36 fi^f *-MEW©tt* 

l?Hl**Vfc*»ttffi*ftl*.fi* 10cm. SJt 
180deg C (D&£^i|S£ffiii£-ri-fc&.Sg 
1.2m 3 /^(7)^®^lU^aia*-&TSl^@^^-& 

tZo 



*IZCfl)HftLfc*ft*aS 2525m/^CDm- 
p-;uai;a* 2525m/#CDm-P-;U£ftL 
T3l«y.*l*-ea* 2500m/»(I!)#a*-C« 

com, »-p-;ut«ayp-;unil©»*i* 

0.056cN/dtex(0.064g/de)T?feofc 0 

mn 1*5.5° icissLf-o 

[0034] 

EfaiSS 60deg C. «fe?h 
;£g(?U-ht-$-)130deg C,H#fS* 1.8 
fa(DRMAX <D 0.82 /<— — K* 

5.6%. #J»a« 500m/»G)ftfr-e- RE#LT 
83dtex/36fil(75d/36f)©5#**»fco 

Z <D B# <D M L J 5S * I* 0. 1 14cN/dtex(0. 1 3g/de) 
8 l ic^-To 



[0035] 

[USSfl] 2~6]HJfc#] 1 izfclvC, a i lc|E«© 
tHttKffoT 83dtex/36fil(75d/36f)0)jilif£ 

^tp-frxs i ts-r. 



[Working Example 1 ] inherent viscosity drying with 1.025 
poly trimethylene terephthalate fixed method , after 
designating water as50 ppm , melting with 265 deg C, 
extrusion it is through spinneret of single array which 36 
possesses discharge hole of diameter 0.3 mm. 

melt spinning thread stripe seeding which extrusion is done, 
afterpassing, passing air blowing domain of air volume 
1.2m 3 per minute, quench solidification it did 
temperature-holding domain of length 1 0 cm, temperature 
180 deg C. 

Next, yarn which this solidification is done through first roll 
of the velocity 2525 m/min and second roll of velocity 2525 
m/min, take up, was retracted next with winder of velocity 
2500 m/min. 

This time, tension between second roll and winding roll was 
0.056 cN/d tex (0.064 g/de ). 

It set intersecting angle to 5.5 deg. 

[0034] 

unstretched fiber which it acquires, drawing temperature 60 
deg C. set temperature (plate heater ) 1 30 deg C. draw 
ratio 1. 8 times (DRMAX 0.82 -fold ), one step drawing with 
condition of overfeed rate 5.6%. windup speed 500 m/min, 
acquired drawn fiber of 83 dtex/36fil (75 d/36f ). 

winding tension of this time was 0. 1 14 cN/d tex (0. 13 g/de ). 

yarn-spinning drawing condition and evaluation result of fiber 
which is acquired is shown in the Table 1 . 

Occurrence of yarn break, feather was not recognized with 
yarn-spinning, drawing process, also the winding form was 
satisfactory. 

In addition, elastic recovery ratio to show 90% or more, either 
dye blotch not to beseen at same time in result of tube net 
dyeing satisfactoryones. 

[0035] 

In [Working Example 2-6 ] Working Example 1 , as stated in 
Table 1 , other than modifying the yarn-spinning drawing 
condition, doing in same way as Working Example 1, it 
acquired fiber of 83 dtex/36fil (75 d/36f ). 

yarn-spinning drawing condition and evaluation result of fiber 
which is acquired is showntogether in Table 1 . 

None occurrence of yarn break, feather was recognized with 
yarn-spinning, drawing process, also the winding form was 
satisfactory. 

In addition, elastic recovery ratio to show 85% or more, either 
dye blotch not to beseen at same time in result of tube net 
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&ofc 0 dyeing satisfactoryones. 
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K*Lfc£#T? 83dtex/36fil(75d/36f)0>®lt£ 

[0038] 
2] 



Making use of polymer of [Comparative Example 1-6 ] 
Working Example 1, fiber of 83 dtex/36fi! (75 d/36f ) 
wasacquired with condition which is shown in Table 2. 

As shown in Table 2, in each case being something which 
deviatesfrom range of this invention, curling habit ear high, 
deficiency and the dye splotch were extreme. 

[0038] 

[Table 2] 
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[0039] 



[0039] 

[Effects of the Invention] 

According to manufacturing method of polyester fiber of this 
invention, dyeing, dye splotch isdifficult to occur, at same 
time also intensity etc stabilizing poly trimethylene 
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terephthalate polyester fiber of satisfactory high quality, 
produces densely to bepossible, industrial value quite is large 
ones. 
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